IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: Robert F. Payne, et al. 
Serial No.: 10/765,377 



Art Unit: 2816 



Examiner: Tuan Thieu Lam 



Filed: 01/27/04 



Docket: TI-37350 



For: HIGH PERFORMANCE SENSE AMPLIFIERS 



APPELLANTS' BRIEF UNDER 37 C.F.R. §1.192 



Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Dear Commissioner: 

The following Appeal Brief is respectfully submitted in connection with the above- 
identified application in response to the Final Rejection mailed November 14, 2005. 
Please charge all required fees, including any extension of time fees, to the deposit 
account of Texas Instruments Incorporated, Deposit Account No. 20-0668. 
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REAL PARTY IN INTEREST 

The real party in interest is Texas Instruments Incorporated, to whom this 
application is assigned. 



RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences known to the Applicant's legal 
representative. 



STATUS OF THE CLAIMS 

Claims 1 and 2 are the subject of this appeal. Claims 1 and 2 are rejected. 
This application was filed on January 27, 2004. 



STATUS OF THE AMENDMENTS 



The Appellants filed an amendment under 37 C.F.R. § 1.116 on December 28, 
2005 in response to the Office Action dated November 14, 2005, with no amendments 
to the claims. The Appellants filed an amendment under 37 C.F.R. § 1.111 on 
September 30, 2005 in response to the Office Action dated August 5, 2005. 
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SUMMARY OF CLAIMED SUBJECT MATTER 



Figure 1 shows a sense amplifier ("SA") in accordance with an exemplary 
embodiment of the invention. As shown, the SA 10 comprises a regenerative latch 1 1 
coupled to an input differential transistor pair. The regenerative latch comprises N- 
channel field effect transistors ("nFETs") 36,38 and P-channel field effect transistors 
("pFETs") 20-34. The input differential transistor pair comprises nFET transistors 12 
and 14 and receives differential input signals INP and INN. The nFET transistor 16 
comprises a clocked current source that alternatively enables and disables the 
differential transistor pair 12, 14. The R and S signals represent differential output 
signals from the SA and are generated by the regenerative latch 1 1 and latched by SR 
latch 40. 

In operation, the SA 10 preferably undergoes a "precharge" phase and an 
"evaluate" phase as illustrated in Figure 2. When CLOCK is low, the R and S nodes 
pre-charge to a high state. That is, both R and S are high during the pre-charge phase. 
During the evaluate phase (clock high), the SA 10 asserts S high and R low when the 
INN voltage is greater than the INP voltage and asserts R high and S low when INP is 
greater than INN. The evaluate phase begins with each rising clock edge. A time delay 
called the "clock-to-Q" delay (CLK2Q) defines the time required by a sense amplifier to 
resolve the input differential signals (INN and INP) and generate the R and S signals 
following a rising clock edge. 

Referring again to Figure 1 , nFET 16 is turned on and off by the CLOCK signal 

and accordingly causes the input differential transistor pair 12, 14 to turn on and off. 
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During the pre-charge phase (clock low), nFET 16 is off thereby forcing input differential 
transistor pair 12, 14 to be off. Upon entering the evaluate phase, with the input 
differential pair 12,14 off, it takes time (i.e., the CLK2Q delay) to discharge node 15, turn 
the input differential pair 12, 14 back on to conduct current via nFET 16, and begin 
evaluating the differential input signals INP and INN. The SA 10 preferably includes a 
leakage device 44 to reduce the CLK2Q time delay. The leakage device 44 preferably 
comprises a field effect transistor such as an nFET with the source grounded, drain 
connected to node 15 and gate tied high. Other suitable types of devices or 
configurations of the transistors may be used in place of an nFET for this purpose. The 
leakage device 44 functions to maintain the input differential transistor pair 12, 14 in an 
"on" state even during the pre-charge phase. By keeping the input differential transistor 
pair on, the transistors 12, 14 can react quicker than would otherwise be possible, 
thereby reducing the CLK2Q time delay and decreasing the resolution time of the sense 
amplifier. Further, the leakage device 44 also causes the R and S differential outputs to 
be biased relative to each other so as to reflect the voltage difference between INP and 
INN during the pre-charge phase. That is, if INP is greater than INN, even during pre- 
charge R will be maintained at a higher voltage than S. By encouraging, during pre- 
charge, the differential output signals towards their ultimate evaluated voltages, the 
CLK2Q delay can be further reduced. 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 



Rejection under 35 U.S.C. § 102 (b) as being anticipated by US Patent No. 
4,253,163. 

Rejection under 35 U.S.C. § 103 (a) as being unpatentable over US Patent No. 
5,508,644 in view of US Patent Application Publication No. US 2002/01 71 453 A1 . 



ARGUMENT 

Rejection under 35 U.S.C. § 102 (b) as being anticipated by US Patent No. 
4,253,163 

Claims 1 and 2 

Claim 1 includes "... a leakage device coupled to each of the transistors 
comprising the input differential pair of transistors, said leakage device adapted to 
maintain the input differential pair of transistors in an on state during a pre-charge 
phase." US Patent No. 4,253,163 does not show, teach, or suggest the above recited 
limitations of claim 1 . US Patent No. 4,253,1 63 teaches a first transistor T1 1 coupled to 
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the first differential transistor and a second transistor T12 coupled to the second 
differential transistor, instead of one device coupled to both differential transistors. 

Rejection under 35 U.S.C. § 103 (a) as being unpatentable over US Patent No. 
5,508,644 in view of US Patent Application Publication No. US 2002/0171453 A1 

Claims 1 and 2 

Claim 1 includes "...wherein the regenerative latch comprises a first transistor 
coupled between the pair of transistors, a second transistor coupled to a first one of the 
pair of transistors, and a third transistor coupled to a second one of the pair of 
transistors, wherein the first, second, and third transistors are controlled by a clock 
signal node." The references not show, teach, or suggest the above recited limitations 
of claim 1. Nothing in US Patent No. 5,508,644 and US Patent Application Publication 
No. US 2002/0171453 A1 teaches that the transistor coupled between the differential 
transistors in US Patent Application Publication No. US 2002/0171453 A1 would be 
controlled by the same clock signal node that controls transistors 34 and 36 of US 
Patent No. 5,508,644. 
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CONCLUSION 



For the foregoing reasons, Appellants respectfully submit that the Examiner's 
final rejection of Claims 1 and 2 is improper, and it is respectfully requested that the 
Board of Patent Appeals and Interferences so find and reverse the Examiner's rejection. 

Please charge any fees necessary in connection with the filing of this paper, 
including any necessary extension of time fees, to Deposit Account No. 20-0668 of 
Texas Instruments Incorporated. 



Respectfully submitted, 



/Alan K. Stewart/ 
Alan K. Stewart 
Attorney for Appellants 
Registration No. 35,373 

Texas Instruments, Incorporated 
P. O. Box 655474 - M/S 3999 
Patent Department 
Dallas, Texas 75265 
972/917-5466 
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CLAIMS APPENDIX 



1 . A sense amplifier, comprising: 
a regenerative latch; 

an input differential pair of transistors coupled to the regenerative latch; 

a leakage device coupled to each of the transistors comprising the input 
differential pair of transistors, said leakage device adapted to maintain the 
input differential pair of transistors in an on state during a pre-charge 
phase; and 

wherein the regenerative latch comprises a first transistor coupled between the 
pair of transistors, a second transistor coupled to a first one of the pair of 
transistors, and a third transistor coupled to a second one of the pair of 
transistors, wherein the first, second, and third transistors are controlled 
by a clock signal node. 

2. The sense amplifier of claim 1 wherein the leakage device comprises a field 
effect transistor. 
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EVIDENCE APPENDIX 

None. 
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RELATED PROCEEDINGS APPENDIX 

None. 
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